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[57]«S 

#, Bi 2 0 3 i+, £WWJ**h&*l&0.1~ 

4.0mol%, »ftb^Jim SbjOj l+, SbjOj/BijOjJ*^ 
tfc<1.0, jg^fd/SM^!*, «Effi^6t»W3B^ Ag 
Ag-Pd m&M&i&Wi, T 800~96or:)«Fffi^ 




(BJ)S& 1456 



« « 9 * 45 



1. -ift*^**ffi«##*ttf-*T**ffi«##»pifl&6&-- 

xj-t»fflA»^r*«feffi, *j*j:*^r**ifi3B&#*»#3i4w±A^ 

100mol%tf, ±*«6&*# W Bi 2 0 3 if, * 0. 1 —4. Omol%,##^ 
* W Sb 2 0 3 if, # Bi 2 0 3 tb<Sb,O s /Bi«OsXl. 0 o 

^^i, e( B 2 0 3 it»B 2 O 3 <0. 5mol>oo 

#s & PbO.GeO, ft Sn0 2 it, 

(PbO+GeO 2 +SnO 2 )<0. 5mol% 0 



#s ^^#«*4frft* + ft£4>-#* & PbCXGeO, ft Sn0 2 it, 
(PbO+GeO 2 +SnO 2 )<0. 15mol% 0 



, ^ A1 2 0 3 it, ^0. 001 ~0. 01mol% o 



*#«E4^, i^Bi 2 0 3 it, ^0.1- 

Sb 2 0 3 ft P 2 O s it t (Sb 2 O 3 + P 2 O 5 )<l.Omol%[f0 P 2 O s ft ft 
at 0. 3moL%,(Sb 2 0 3 +P 2 0 5 )/Bi 2 0 3 0], 



— 1 



"f 800~960*C^±iiLJ£Ml£^ fe& 

jfl Ag*# Ag-Pd 

f , Bi 2 O s it, * 0.1 ~4.0mol%, ##J^ 

& Sb 2 0 3 if, £ Bi 2 0 3 tb(Sb 2 0 3 /Bi 2 0 3 )<l. 0 o 

10. *P#UfiJ£4l7 *8 5fat»"PT$tlfl««|it*-*, 
f- • £***I#J#4M». PXB 2 0 3 it, B 2 O 3 <0. 5mol% 0 

11. $Pfc*!UJ# 7 ^Sc, 8 J5f it 6^*1 it #3*, ##*E£-f . 
Jft##S t 1^ PbO,Ge0 2 *P SnO z 
it, (PbO+GeO 2 +SnO 2 )<0. 5mol%o 

12. -#T?T* fcffittM&yfrfc. *#«E4 J f . £±J#^*Mfc# 
+ *jfr2|lt*J#4MK. l^Bi 2 O s it, * 0. l~4.0mol%, &*&;&P#*P# 
+ ttM^-iflS # Sb,0, # P,0« it . (Sb 2 O 3 H-P 2 O 5 Xl.0mol%[f£ 
P 2 O s ft-fri^Fftii 0. 3mol%,(Sb 2 0 3 +P 2 0 5 )/Bi 2 0 3 ft##fcb^« 
it 1.0], #«>a^, iHH^^L^fJAHS^, 
MM^ti, -f 800~960°c#±^HS#fp flfftj*. 

13. -ift-PT* tPl«*l***. *4»«E4-f , £±A##[ft# 

tB *& . 800~960°C^±ii# 

14. <P*tfl**i3j»iE^-pr*tPI«f«it^r*, 
«tf Ag^^ Ag-Pd *»jtR-Xt^»**. 

15. ^*tfl»*13J»4WT(r<tPl»«it#*. £#fiE£lS 



$lm A g m& Ag-pd m&Aft*t4L#L. 

Bi 2 0 3 it. # 0.1 ~4.0mol%, $tt$*rft£< Sb 2 0 3 
it, * Bi 2 0 3 ft#^tb(Sb,O,/Bi,O,Xl.0. 

17. *P##J£# 13 JJfiEft^r* *,PIW#j3fe^^. 
a£*iP*lfltA4MI. WB,O s it. B 2 O 3 <0. 5mol%o 

18. *P*tfl^*13JJfi&»*|5ft^*, *#^E*-f » 

#s &*3&P«^4f *p4» + #7m4>-#h # PbCXGeO, Sn0 2 it, 
(PbO4-GeO 2 +SnO 8 X0. 5moi% 0 

19. *4**E4^, 4i**tft# 

+ WBi 2 0 3 it, * 0.1 — 4. 0mol%, 2£^ifP#^ 

*t »S^-ift, W Sb 2 0 3 5fp P 2 0 5 it.(Sb t Os+P t O 8 )<1.0mol%, 
11 P 2 O s «*iP*^«itO. 3mol % , (Sb 2 0 3 4- P 2 O s )/ Bi 2 0 3 ft # # 

6^**5 ******* , #«±*rt#*.*i 
***£B »Ji**Jft#^?^**J*-^*# » -f 800~960 : C# 



— 3 — 



«, m * 



H#*Lft#^r* *ffl-****Ufc# + i(PA NiXo.Sb *>j 

1150— 1350TC*J*^**Pt,Pd i£ 
ftf, * 800— lOOOTCft-ttfflT^lft**. 

Sb Bd". &"*T£ 800-l0001C^1lfcifi*A^^r**PIit*#f|it*i*. 

#j*±i*^$ tpi&&#ft 

frMJftjft^ft-frit&fci+ff 100mol%Etf , «^ft^*& Bi 2 O s it, 
# 0. 1 — 4. Omol% , $ ft ^ # & Sb 2 0 3 if , % Bi 2 0 3 ft X fa It 
(Sb 2 0 3 /Bi 2 0 3 )<l. 0 o 

*ifcw»T?r**.ffit, ft%m$hfoft, &&%m, i^B 2 o 3 it, 

B 2 O 3 <0. 5mol% 0 



tftJ£/>— jft, PbO.GeO z ifP SnQ 2 if, (PbO-f-Ge0 2 +Sn0 2 )< 



0. 5mol% 0 

tftM^-itt. I^PbO,Ge0 2 ^Sn0 2 if, (PbO-hGe0 2 + Sn0 2 )< 
0. 15mol% 0 

#7*T$ * PI t , # J* » J* J# ^ . 3£*#4g, & 
A1 2 Q 3 if, ^ 0. 001—0. 01mol% o 



* ^ 6*7 ^" ^ % PiL 6^7 W ^c. ^ 4 1 , l^Bi 2 0 3 it, 

% 0.1-4. Omol^, €Ii>*##*'# 
tW— Sb 2 0 3 ^ P 2 O s it,(Sb 2 0 3 + P 2 0 5 )<l. Omol^. [ia 
P 2 O s ^S^Mit 0. 3mol%,(Sb 2 0 3 + P 2 0 5 )/Bi 2 0 3 
a 1.0]. 

***W»^**ifito*|ifcx£t , A g ^^ Ag-Pd m 

Bi 2 0 3 if, 7^7 0. 1-4. Omol%, ^ilP^, & Sb 2 0 3 it, % Bi 2 0 3 #J 
Jt (Sb 2 0 3 /Bi 2 0 3 )<l. 0 o 

**#Wtt^*ifelfitt»|ifeX!£ + . «i?e 
4H , K B 2 0 3 it , B 2 O 3 <0. 5mol% . 

+ »£^-jH», Pb(XGe0 2 Sn0 2 it, (PbOH-Ge0 2 
+SnO 2 X0. 5mol% 0 



it, ^7 0. 1—4. Omol%, ^$ip#^# + ft £ 4> —ft , Sb 2 0 3 5fp 
P 2 O s it, (Sb 2 0 3 +P 2 0 5 )<l. OmoWEil P 2 



2 — 



0. 3mol % , (Sb 2 0 3 + P 2 O s ) /Bi 2 0 3 # # ^ A it 1 • 0 ) , $ ^ y& ^ jg- , 

♦jAAftftwe^, #^s*«ftW«A*p*ftft 

iti-f±ilil*ft>i-W 

W*. *#, £rt#*ft**Jfc»diftJ:«4Jg#ft 

itf##J#--jtf*h#*#, 4 800~960'Cfty.&j£, #_Lo£#JI 

**£H»*T**ffitt*!|i*X£ + , ftffi Agffi^ Ag-Pd $ 

£*#$ft^*fcllft*]*iX£ + , ftffl Agffl# Ag-Pd #] 

**#Wft'*r**lfitt*J*X£ + , $;*p4g, !UBi 2 0 3 i+, ^7 
0. 1—4. 0mol%, & Sb 2 0 3 if , ^ Bi 2 0 3 ft^#th(Sb 2 0 3 / 

Bi 2 O 3 )<1.0 o 

*##W»*r**ffitt#|itX2 + . f£#*t###s 
99, £1 B 2 0 3 if,B 2 O 3 <0. 5mol% 0 



+ ft£^-#, W PbO.GeO, fp Sn0 2 if,(PbO + 
GeO 2 +SnO 2 )<0. 5mol^„ 



Bi 2 O s if, * 0. 1 — 4. Omol % , &*ilP#*n* + ft £4> — il*, & 
Sb 2 0 3 *p P 2 O s if, (Sb 2 0 3 +P 2 O s Xl. 0mol%, JL P 2 O s fty^pj; ^ 
Mi± 0. 3mol % , (Sb 2 0 3 +P 2 O s ) /Bi 2 0 3 ft £ # tb * A it 1 • 0 . # i£ £ 
/ft^H&^ft-fr, «A*ftftl*ft^^, flft^Jlftftft*^* 
*fti^**.^*#t*. #4t-h«rt 
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£#, W±5t*J& 
€ ft & # * # *, & *, ft In] Ehf ft A o 

IS 2 *^*JtW»-**« t"PT* *Pl7G#tt Sb 2 0 3 /Bi 2 0 3 

S4*^*tHM-^I^Jt^'J *.Pl7G#ft Sb 2 0 3 /Bi 2 0 3 
(mol tb)^ *r $ *, (V lmA /V l0pA ) tt* # ffl 

© 5 ft-**fcl t *Pl7G#tt Sb 2 0 3 /Bi 2 0 3 

(mol tb ) £ *T * * ffl4**Eflt (V 25A /V lmA ft * # ft # ft IS 

S 6 t &>&P#ltfft Sb 2 0 3 /Bi 2 0 3 (mol 

) ^ $ % PI #fc 1S ( V 25A /V lmA ft * £ ft # ft ffl 

IS 7 &-*;jfcfl| tftJSfi^T* &Pi£^ft«© 

ti, i 

•fife, £±^#ZnO +, **P##*ltJft/ft#tt Bi 2 O 3 (1.0- 
4. Omol%), Co 2 0 3 (0. 5mol%). MnO z (0. 15mol%), Sb 2 0 3 (0 — 
4. 5mol%)^P Al 2 O 3 (0. 005mol%), ifl ft * # # , ft 



cm 2 *|J**»ffl 1 JJf^WiS 10mm, jf 1.2mm fftHf^&jE 

& 750~960°C$;£, «**"Pr* *lfl7C# 1 * t* 2a, 
2b fi/ftftTTjfctffi. 

1 9OO°C0!N * Sb 2 0 3 /Bi 2 0 3 (mol 

tb>^£ *ifl7G# i ^ea 2. aim, *r** 

#1*** Bi 2 0 3 * 0. 1,1. 0,2. 0,4. Omolj^rt-^* &Pl7G# 1 #J$£# 

M, 

|PS2 JJf^, Sb 2 0 3 Js, pf* £P1tg# 1 

• i Sb 2 0 3 ft&^itf^M Sb 2 O 3 /Bi 2 O 3 = 0. 5 iff, fcftft 

TI, #$&Sb 2 0 3 /Bi 2 0 3 (mol tb)Bt**Ja*^"PT< tPl7C# 1 

3* ^ IS 3. 41. Bi 2 0 3 ft*^P*A 1.0mol%. 
S3 t ^(5)~(9)^-#J*^ Sb 2 0 3 /Bi 2 0 3 (mol tb)# 0. 1,0. 25,0. 5, 

i. 0,2. o H & % # # A ^ * * A iS * «r * * o /AS3f^, g 

Sb 2 O 3 /Bi 2 O 3 = 0. 5 0t, /A 750'Cpffi£^B&, *T**.Pl7G#l 

sb 2 o 3 /Bi 2 o 3 tb*m i.o * 2.0 at, &pi 

7C# 1 &Pf££ 850°C, &&-fe*;fc#£Ao fi. 

900'C^^T ffti£#^ Sb 2 0 3 /Bi 2 0 3 (mol fcb)J§ *T $ fcPl#tt 

JK k»t37 10/uA Bf^*H^ 1mA EhflftfcK^tbo m 5 + 

ft* I* *H fcb#*^ * *H E * * »#* . * ilibt * 

(4It^f 25A)9i^^H(V 25A )-^ 1mA Etfft&H^tb, © 4 
t ft(10)~(13)^#J;ft^: Bi 2 O s * 0. 1,1. 0,2. 0,4. Omol^^, [§ 5 
t ^(14) — (17)^M*^ Bi 2 0 3 # 0.1,1.0,2. 0,4. Omol^N" ^7^ 
iEtbo jEPS 4^P 5#f^, Sb 2 O 3 /Bi 2 O 3 = 0. 5 Ehf» tHtb^PHtJEtb 



Htbo *»B4fr 5#r*. Sb 2 O 3 /Bi 2 O 3 =0. 5 fcE fck.te PR tb 

*±*^*#*"PT*J, Sb 2 0 3 /Bi 2 0 3 <l. 0(mol tb)(tf, 
750 — Sb 2 O 3 /Bi 2 O 3 = 0. 5 Etf, T*tlfi7C#l ft#£3£ 

Tiff, #^«M*AW^*-*jk« 

4 ± * ^ ZnO t ^ iP « # * # Bi 2 0 3 (1. Omol % ) . Co 2 0 3 
(0. 5moi%). Mn0 2 (0. 15mol%). Sb 2 0 3 (0 ~~ 1. Omol%). A1 2 0 3 
(0. 005mol%)*P P 2 O 6 C0— 1. OmolJi)^^^^ 900'C, 

0. 5mol%Sb 2 0 3 Hf^T* *, PI 7C# 1 P 2 O s #7^1 



* 1 



Pa Os \. 
( mol% )\ 


Si* 
(g/cm 3 ) 


v lraA / 

V IOjaA 


(A) 


0 


5. 25 


1. 10 


1000 


0. 05 


5. 28 


1. 09 


1500 


0. 1 


5. 30 


1. 08 


2000 


0. 3 


5. 30 


1. 15 


2000 


0. 5 


5. 39 


1. 23 


2000 


1.0 


5. 39 


1. 50 


1500 
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**,&tg# i »*A*ifp, sWifrttWte**. te*. p 2 o s ft«p 

**a±-««^» tjEtbfttt**. Silk, ^£P 2 O 5 <0.3(mol%) 

T W> #i^i/P 0,0.05,0.1,0.3 ifP 1. 0(mol%)P 2 O 5 #7 
Sb 2 0 3 /Bi 2 0 3 (mol fcb)^&R(fejEfcfc#tt (V 25A /V lmA ) 6</ * * ^ -f E 
6, 06+ tt(18)~(22)#M*jj?*ipttr P 2 O s 0,0.05,0. 1, 

0.3a.0mol%Bj-»*I!t*. i tttb#tt. 6 JJfj^, ifilPP 2 0 5 ft$jRi 
*. *R *„Elk4*tttt*'fe4fcfc Sb 2 0 3 /Bi 2 0 3 (mol fcb)/jN^-«« 
# C HP ft Pi H tb 4t #J * £ II A ^ £ Sb 2 0 3 /Bi 2 0 3 ( mol It > * ft - 

*. $ P *JL*^ Sb 

3 

TIWPMli^f 3 

£ ± J* # ZnO + * ^ W flfr A # Bi 2 0 3 ( 1. 0moi%) , Co 2 0 3 
( 0. 5mol%), Mn0 2 ( 0. 15mol%), Sb 2 0 3 ( 0. 5mol%), A1 2 0 3 
(0.005mol%)fPB,O,(0—1.0mol%),ftjAaiJt* 900°C, 



* 2 



B2O3 \. 
( mo\% )\ 


(g/cm 3 ) 


-r t . A- /i — >— 

v / 0 y V IE. >7 | pj y 


V 25 A/ V imA 


o 


5. 25 


20 


1. 33 


0. 01 


5. 26 


10 


1. 33 


0. 05 


5. 27 


3 


1. 34 


0. 1 


5- 30 


2 


1. 35 


0. 5 


5. 35 


5 


1. 36 


1. 0 


5- 37 


5 


1. 38 



* 2 +f*ft*iaft##*#tt*4 125'C^Mp 100%ft*T$ 

♦ aftff^W*. *p*2jjf^, >^pB 2 0 3 ^, ^TJJLSiftAflr*** 
*, 7. A. &S*B 2 0 3 ^j$^J|it^> 

4 ± J* # ZnO t 3$ iffi A A # Bi 2 0 3 ( 1. Omol^O, Co 2 0 3 
(0. 5mol%), Mn0 2 ( 0. 15mol%)> Sb 2 0 3 ( 0. 5mol%), Pb ( 0 — 
0. lmol%),GeO 2 (0~0* lmol%), Sn0 2 ( 0 ~ 0. lmol % ) ifo A1 2 0 3 
(0.005mol%),ftAaA* 900'C, 1 fj# 

* * *l # » "BT * * ffl W # + * *. *tt4*tt ^ * 3. 
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C) 



il^ 1 * 3 JJf^**ft^#t«* 1000A.*#*T**I1*,H« 

Sn &3gL&'% l j£, £a££&;b#r#&*',h-F 0. 15mol%ltf , # j£ ^ ft 
*JfeW 5 



* 4 





fSLA (mol%) 




1 


2 


ZnO 


97. 655 


97. 655 


98. 345 


Bi 2 0 3 


1. 0 


1.0 


1. 0 


Co 2 0 3 


0. 5 


0. 5 


0. 5 


MnO z 


0. 15 


0. 15 


0. 15 


Sb 2 0 3 


0. 5 


0. 5 




A1 2 0 3 


0. 005 


0. 005 


0. 005 


P2O3 


0. 05 


0. 05 




B 2 0 3 


0. 05 


0. 05 




PbO 


0. 03 


0. 03 




Ge0 2 


0. 03 


0. 03 




SnQ 2 


0. 03 


0. 03 





M&fo&St&ft 9<>ot\ ftAifiAft* i2oo°c, 
* A*J 4F- «r "*T * *, ffl. ft* 4# tt * -f-* 5 

* 5 










2 


v lraA 


200 


180 


110 


V lmA /Vio^A 


1. 07 


1. 08 


1. 56 


V25A/V lm A 


1. 36 


1. 36 


1. 79 




2000 


2000 


500 




5 


5 


35 



6 

TM^«sMf 6 

**. £±$.#ZnO t Bi t O,(l. 0mol%)Xo 2 O 3 

(0. 5mol%), MnO z ( 0. 15mol%), Sb 2 0 3 ( 0. 5mol%) v Ge0 2 
(0. 05mol%), A1 2 0 3 ( 0. 005mol%), B 2 0 3 ( 0. 05mol%) fa P 2 O s 

J!I f J >}■ & « J# 30-40^m J9-ti*kM#fe, *| A I* 



iff. «t#±3**teffl. 0A*#t*5aifP5b, #«tin*fl^^# 
&&4a #4bffc**£. 

#J:i&#U£ 900'C&J&^, ^ 70lC*A# P H4~5 ttittf^ 

+ • *W*P*ft 5a, 5b 5- 

*«i~2^#, *j^#^s^r* tea. 



* 6 









V lm A 


40. 0 


40. 0 


V lm A/V 10 ^A 


1.09 


1. 10 


v 5A /v lmA 


1. 33 


1. 35 


(A) 


500 


500 




5 


5 



jH * Pt 4a 

*P 4b, ^#£^£#3C#tiS -f 1200°C^^. 

^. 5a *P 5b, 800°C^^W^^, 

ft. 



$ % Pi 1 * tfj * JE mirfi to & & a >r * * Pi o 
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VimA 


40. 0 


25. 0 


V 1tti a/V 10 ^a 


1. 08 


1. 45 


v 5A /v lmA 


1. 32 


1. 75 


(A) 


500 


100 




5 


35 



7 

4 ± Jft ^ ZnO t * ^ *l # A * Bi 2 0 3 ( 0. 50mol% ) . Co 2 0 3 
(0. 5mol%). MnO z ( 0. 15mol%)> Sb 2 0 3 ( 0. 25mol%), NiO 
( 0. 25mol%), Ge0 2 ( 0. 05mol%X A1 2 0 3 (0. 005mol%) fa B 2 0 3 
(0.05mol%),£ftj#$fiA 930°C, »*£Jfcfl| 1 EI fj# 



* 8 





1 


i 




5.36 


5. 40 


V lmA (V) 


335 


170 


V lm A/V 10flA 


1. 15 


1. 23 


V 2 5A/V lrn A 


1. 36 


1. 52 


V T UJ Tli v 1mA X. IV» "T^ 

CiE^rft^iP 2000A) 

(%) 


-3. 9 


-52. 3 


7&£#'|i(125'C) 

v 11BA j4t* 


0. 4 


-15- 3 



& M , *1 * n % & £ ^ ZnO 4 s & *p M # J* # Bi 2 O a 
(0. 50mol%), Co 2 0 3 ( 0. 5mol%), Mn0 2 (0. 15mol%), NiO 
(0. 25mol%), Ge0 2 ( 0. 05mol%). A1 2 0 3 ( 0. 005mol%) ifp B 2 0 3 
(0.05mol%),^^^^^^|^]#^^^f<J#„ /A* 8 * 

ffiJL , Sb 2 O 3 /Bi 2 O 3 ==0. 5(mol%tb),-»&#ft-er 



t . ft^ t A g , mm Ag-pd 
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ift W 4J M a 



HV Z Z / ^ } 



1 



Bi,o, ftj&Auji x-aW^ 




X 



SbzOs/BnO* (mol fcfc) 



— 1 — 



Bi,o 3 Mmnm x — ainU% 




1.0- 

— I <J t — 

0 0.5 W 15 

m 4 



— 3 - 



Bi 2 o 3 ffimim X — aimoly. 




i — t — i ■ _ ■ t 

0 OJ f.O f.s 

Sb203/Bi?03 (mol tt) 

m 5 



- 4 - 




Sb203/Bi2Cu (mol ft) 

m 6 



- 5 - 




- 6 - 



